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Conditioner for Chromosomes
PAGE 787
When somatic nuclei are transferred into egg cells, the so-called ‘‘nuclear transfer’’
animal cloning method, the experiments frequently fail due to inability of trans-
planted nuclei to support normal embryonic development. Lemaitre et al. now
show that formation of mitotic chromosomes is the key hurdle for reprogramming
differentiated nuclei for DNA replication in early embryos. The authors demon-
strate that somatic nuclei can be conditioned by incubation with mitotic egg ex-
tracts, which leads to a shortening of inter-replication origin spacing. The resulting
increase in replication origins is characteristic of mitotic chromosomes and embry-
onic development. Thus mitotic conditioning might be an important step in ex-
panding the potential and efficiency of nuclear cloning.
Sister Kinetochores Unite!
PAGE 803
During mitosis, kinetochores interact with spindle microtubules and segregate each sister chromatid to opposite
sides of the cell. In germ cells during the first meiotic division, however, sister kinetochores act as a unit and sister
chromatids segregate to the same side. Here, Yokobayashi and Watanabe identify fission yeast mutants, including
moa5, in which meiosis I sister chromatids segregate to opposite sides of the cell. Moa5 resides at kinetochores,
directly interacting with a meiosis-specific cohesin. A mutant engineered to degrade cohesin near kinetochores
has the same defect as moa5 mutants. These findings suggest that moa5-dependent centromere cohesion is critical
to unify sister kinetochores for the first meiotic division.
Moving the barr
PAGE 833
b-arrestin 1 (barr1) is a cytosolic regulator and scaffold of G protein-coupled receptor (GPCR) signaling. Kang et al. now
identify a nuclear function forbarr1. In response toopioid receptoractivation,barr1 is translocated to the nucleus, where
it selectively accumulates at specific gene promoters. barr1 facilitates histone H4 acetylation at these promoters, pro-
moting gene transcription. These results reveal a function of barr1 as a cytoplasm-nucleus messenger in GPCR sig-
naling and elucidate an epigenetic mechanism for direct GPCR signaling from the cell membrane to the nucleus.
CaMKII, an Open and Shut Case
PAGE 849
The Ca2+/calmodulin (CaM)-dependent protein kinase-II (CaMKII) is an essential transducer of calcium signals.
Rosenberg et al. now resolve the structural basis of the two-step mechanism necessary for its activation. Binding
of Ca2+/CaM to the regulatory domains of the catalytic dimer causes the structure to open up, allowing autophos-
phorylation of a critical threonine residue and thereby locking the enzyme in an active Ca2+/CaM-independent form.
These structural studies on the dodecameric holoenzyme suggest that inactive CaMKII forms tightly packed auto-
inhibited assemblies that convert upon activation into clusters of loosely tethered kinase domains.
Chaperones Watch over Biofilms
PAGE 861
Bacterial biofilms are surface bound communities of cells strongly implicated in bacterial pathogenesis. Ohja and
colleagues find that formation of mature biofilms in mycobacteria requires a dedicated hsp60 chaperone, GroEL1,
which is not essential for normal growth. Biofilm maturation involves upregulation of short-chain fatty acids, and their
formation is dependent on GroEL1, acting via direct interaction with a component of the fatty acid synthase II sys-
tem. These data suggest that chaperone-dependent synthesis of a novel class of fatty acids is critical for biofilm mat-
uration in mycobacteria.
microRNA in a Mini-Feedback Loop
PAGE 819
Fazi et al. show that a microRNA, miR-223, plays an important role in controlling the differ-
entiation of human promyelocitic leukemia cells into granulocytes. Upregulation of miR-
223 is mediated by replacing a weak activator (NFI-A) on its promoter with a strong activa-
tor (C/EBPa). Sustained miR-223 expression is favored by a negative feedback loop in
which miR-223 represses NFI-A translation. This study reveals a miniregulatory circuit
comprising miR-223 and transcription factors NFI-A C/EBPa that regulates granulocyte
differentiation and identifies new potential targets for therapeutic approaches to leukemia.Cell 123, 713–715, December 2, 2005 ª2005 Elsevier Inc. 713
A Loose End in Cell Adhesion
PAGE 889
Cell-cell adhesion is thought to be initiated through interactions between cadherins on
opposing cell surfaces and strengthened by cadherin’s linkage to the actin cytoskel-
eton via a- and b-catenin. Yamada et al. test this hypothesis using various methods
and fail to find a stable linkage between the cadherin/b-catenin/a-catenin complex
and the actin cytoskeleton. In a related paper, Drees et al. show that a-catenin directly
regulates actin filament organization by suppressing actin polymerization. These
studies indicate that the standard model of cadherin-based cell-cell contacts must
be revised and suggest a new role for a-catenin in local regulation of actin assembly
at sites of cadherin-mediated cell-cell adhesion.
ID Tag for Endocytic Cargo
PAGE 875
While it has been suggested that different plasma membrane receptors are internalized through cargo-specific en-
docytic pathways, definitive evidence has been lacking. Here, Tosoni et al. report the identification of an SH3-con-
taining endocytic protein, TTP, which is specifically involved in the internalization of the transferrin receptor (TfR), but
not of the EGF or LDL receptors. Thus, TTP might represent one of the long sought after rate-limiting molecules that
allow differential, cargo-specific control of clathrin-mediated endocytosis.
TWEAKing the Immune Response
PAGE 931
Effective defence against infection requires a conversion from innate to adaptive immunity. Only a few factors mod-
ulating this transition are known. The studies of Maecker et al. suggest that TWEAK, a member of the tumor necrosis
factor cytokine family, plays a key role in curtailing the innate response and in the transition to adaptive, cell-based
immunity. TWEAK controls this transition by helping eliminate activated natural killer cells and curbing expression of
cytokines interferon-g and interleukin-12. The authors suggest that activation of the TWEAK pathway may help halt
autoimmunity while inhibition may help combat infection and cancer.
Tracing Memories
PAGE 945
It is unclear how changes occurring at synapses during plasticity relate to complex behavioral responses, such as
memory. Here, Yu et al. examine the cellular basis of olfactory memory formation in Drosophila DPM neurons. They
find that conditioning-dependent changes in calcium levels and synaptic release from DPM neurons, known as
memory traces, form in only one branch of the neuronal process, require expression of the amnesiac gene in the neu-
ron, and appear in a defined time window. The results identify an important and highly localized site of cellular plas-
ticity that represents the laying down of memory traces and that may guide behavior.
Tug-of-War for Pluripotency
PAGE 917
During early embryonic development, the placental-generating trophectoderm lin-
eage is the first differentiated cell type segregated from the pluripotent cell popu-
lation. Niwa et al. report that a transcription factor, Cdx2, plays a pivotal role in de-
termining trophectoderm differentiation by directly repressing another
transcription factor, Oct3/4, whose function is critical in maintaining pluripotency.
Furthermore, they identify a reciprocal transcriptional repression loop between
these two lineage commitment molecules, suggesting that their reciprocal rela-
tionship is a key determinant in the initial differentiation event of mammalian devel-
opment.Cell 123, 713–715, December 2, 2005 ª2005 Elsevier Inc. 715
